ABSTRACT -Background -The nutritional status of individuals with inflammatory bowel diseases is directly related to the severity of the disease and is associated with poor prognosis and the deterioration of immune competence. Objective -To assess the nutritional status and the body composition of outpatients with inflammatory bowel diseases. Methods -A cross-sectional study was conducted with clinical and nutritional assessment of patients with Crohn's disease and ulcerative colitis. Patients were classified according to the clinical activity through Crohn's Disease Activity Index and Mayo Score. Nutritional assessment consisted of anthropometric measurements of current weight, height, mid-arm circumference, triceps skinfold thickness and thickness of adductor policis muscle, with subsequent calculation of BMI, arm muscle circumference and the mid-arm muscle area (MAMA 
INTRODUCTION
Inflammatory bowel disease (IBD), including Crohn's disease (CD) and ulcerative colitis (UC), consists in a chronic inflammatory disorder of the gut with intestinal and systemic manifestations. The principal symptoms are diarrhea, abdominal pain, gastrointestinal bleeding, weight loss, malnutrition and fatigue. According to United States estimates for CD, incidence varies between 6 and 8 per 100,000 inhabitants, with a prevalence of 100 to 200 per 100,000 inhabitants. In the case of UC, the incidence in that country ranges between 9 and 12, with a prevalence of 205 to 240 per 100,000 inhabitants (15, 17, 22) . Studies have shown higher rates of incidence of IBD in developing countries, including Brazil (8, 34, 38) . Inflammatory state can lead to impaired nutritional status of patients with IBD. Undernutrition is a major complication among these patients and it is strongly associated with worst prognostic and increased risk of clinical and surgical complications (26) . Its prevalence may vary from 23% in outpatient units to 85% in hospitalized subjects (8, 29) . Factors associated with undernutrition in these patients are inadequate food intake, chronic inflammatory state with increased energy requirements and losses from the gastrointestinal tract (8, 26) . On the other hand, the prevalence of overweight and obesity is increasing among these patients, especially in the last decades (7) .
Body composition in patients with Crohn's disease and ulcerative colitis Clinical assessment
Patients were evaluated in accordance to the clinical course of the disease. The Crohn's Disease Activity Index (CDAI) was used to assess the disease activity of CD patients (3) . The Montreal Classification was used to classify the disease according to the age of appearance, disease location and presence of complications such as stricture, fistula or perianal disease (32) . Mayo score was used to assess the clinical activity of UC patients (30) . To determine the extent of intestinal damage (distal colitis, left-sided colitis or pancolitis), retrospective data from the first diagnostic colonoscopy were used.
Anthropometric measurements
Nutritional assessment was performed using anthropometric measurements and body composition analysis. All of them were conducted by the sane dietitian. Nutritional assessment included collection of the following information: weight, height, body mass index (BMI), Mid-arm Circumference (MAC), Triceps Skinfold Thickness (TSF), Mid-Arm Muscle Circumference (MAMC), Midarm Muscle Area (MAMA) and Adductor Policis Muscle (APM).
The BMI and MAMC were classified according to World Health Organization (39) Lipschitz (20) and Frisancho (10) . The APM was measured according to Lameu et al. (19) .The percentages of adequation of MAC, TSF, and MAMC were classified as previously described Blackburn; Harvey (5) , Frisancho (11) , Harrison (13) , Lameu et al. (19) . The anthropometric measurements were taken in the morning, after the patients' clinical evaluation.
Body composition analysis
Bioelectrical impedance analysis (BIA) was measured using a tetrapolar and single-frequency equipment (Biodynamic-450, 800 µA; 50 kHz) and applied to the skin using adhesive electrodes with the subject lying supine. Phase angle (PhA) derived from BIA was determined as previously discussed (18) and its values were calculated as follows: PhA = arc tangent reactance/resistance x (180°/π) (9) . Fat-free mass (FFM) and fat mass (FM) were recorded according to the parameters given by the device. The values obtained were compared with values obtained for the healthy population (31) according to percentile, sex and age. Evaluations of bioelectrical impedance analysis were standardized according to Mattar (23) and Heyward Stolarrczyk (16) .
Laboratory tests
Blood samples were routinely drown in order to evaluate hematocrit values, hemoglobin, total protein and albumin, C-reactive protein and erythrocyte sedimentation rate. All determinations followed standardized laboratory techniques.
Statistical analysis
Descriptive statistics were performed. Frequencies and percentages were used for qualitative variables and means and respective standard deviations were calculated for quantitative variables. Chisquare (X²) tests were applied to investigate the association between CD and UC and the demographic variables, outcomes, medication and nutritional parameters. Fisher's exact test was used when the expected values were lower than five, with a statistically significant association when P≤0.05. In order to compare DC and UC with nutritional parameters, ANOVAs were carried out. The t-test was used to compare the groups for the variables with normal distribution. P value <0.05 was considered statistically significant. Statistical analysis were performed using SAS for Windows (version 9.1).
RESULTS
One hundred and forty-one patients were evaluated from March to December 2012. Among these, 54 (38.29%) had CD and 87 (61.70%) had UC.
Sample description
With respect to Crohn's disease, the average age of patients was 43.98 (±15.68) years and 59.26% were female. The majority of patients were in clinical remission of the disease, according to the CDAI. According to the Montreal classification, most of patients had complications of the disease, such as stenosing behavior (48.15%), penetrating behavior (27.78%) or perianal disease (40.74%).
Regarding UC, the average age of the patients was 44.28 (±16.29) years and 55.17% were women. Among these, 83.92% were in clinical remission according to the Mayo score. Regarding the extent of the disease, 45.98% had pancolitis, 31.03% had distal colitis and 22.99% had left-sided colitis.
Nutritional status and body composition of patients with Crohn's disease in contrast with patients with ulcerative colitis
The comparative analysis of nutritional status and body composition of patients with CD and UC found that patients with CD have characteristics typical of more impaired nutritional status when compared to patients with UC, as well as increased inflammatory activity evaluated by means of laboratory tests such as CRP and ESR (Table 1) . Lower BMI, MAMC, MAMA (P=0.04), APM, lean body mass index (P=0.03), phase angle (P=0.006) and laboratory tests such as hematocrit (P=0.01) were verified in patients with CD. On the classification of nutritional status, the body mass index (BMI) analysis showed that 11.11% CD patients had low weight, 48.15% were eutrophic and 40.74% were overweight and obese. In the case of patients with UC, 6.90% were underweight, 40.23% were eutrophic and 52.87% were overweight and obese (Table  2) . Regarding the classification of nutritional status according to the Mid-arm circumference (% MAC) and the Mid-Arm Muscle Circumference (% MAMC), it was observed that most patients in both groups were eutrophic (Table 2) .
In relation to the nutritional status by the parameter Triceps Skinfold Thickness (TSF%), a high percentage of obesity was observed in both groups and a small portion was classified as malnourished (Table 2) . It was also observed, according to the Mid-Arm Muscle Area, that 42.59% CD patients were under mild, moderate or severe malnutrition and 22.10% patients with UC were under mild, moderate or severe malnutrition. According to the classification of nutritional status by the Thickness of Adductor Policis Muscle (APM), 22.64% CD patients had severe muscle depletion, while 16.47% patients with UC had this condition ( Table 2) .
Nutritional status and body composition of patients with Crohn's disease in activity contrasted to patients in clinical remission
When comparing patients with active CD and patients in clinical remission (Table 3 ), it was found that patients with the active disease were younger than patients in remission (P=0.008). Patients in clinical activity were observed to have lower averages of anthropometric variables, as observed for BMI (P<0.001), MAC (P=0.01), MAMC (P=0.04) and APM (P=0.009). 
Nutritional status and body composition of patients with ulcerative colitis in activity contrasted to patients in clinical remission
Patients with active disease were younger than patients in remission (P=0.01). Regarding the anthropometric variables, lower averages in patients in clinical activity were observed, as showed BMI (P=0.01), MAC (P=0.001), MAMC% (P=0.01) and MAMA (P=0.02). Regarding the evaluation of body composition, significant differences were found between patients in activity and patients in remission as the % LM (P=0.01), % FM (P=0.01) and FBMI (P=0.009) ( Table 4) .
Low rates of malnutrition were found in the present study according to the BMI, and most of the patients were classified as eutrophic when they were evaluated by MAC, MAMC or MAMA. When evaluated by the APM, 43.40% of patients with CD and 57.65% of patients with UC were found without muscle depletion. This can be explained by the presence of a larger number of subjects in clinical remission and by the fact that the study was conducted with outpatients. However, we observed lower values of nutritional parameters such as BMI, MAC and MAMC in patients with active disease when compared with patients in clinical remission, for both CD and UC patients, probably due to the increased energy demand related to inflammation and lower food intake due to the symptoms of IBD.
We observed high rates of overweight and obesity among patients with CD and UC according to BMI, TSF and MAC. Obesity, once considered a rare condition in IBD, has become increasingly prevalent, mainly in the last two decades (2, 7) . It is believed that this is related to increased number of comorbidities, such as diabetes, hypertension, thromboembolic disease, infections, cancer (7) . It is also associated with increased risk of complications such as advanced age at diagnosis, greater number of relapses of the disease, perianal disease incidence, more frequent hospitalizations (6) and postoperative complications, including wound infection and dehiscence of surgical anastomoses (35) . CD patients classified as overweight or obese (BMI >25 kg/m²) required surgical procedure for the treatment of the disease in earlier stage (24 months), as a result of complications, when compared to patients with low weight (BMI <18.5 kg/m²) (252 months) (14) . An observational study conducted in Scotland in 2009 found that 18% of study participants with IBD were considered obese (BMI >30 kg/m 2 ) and there was a significantly higher number of obese patients with CD than with UC (P=0.05) (35) . A previous study (6) reported earlier rates of 3% of obesity in DC, 32.4% of this population showing a BMI ≥25 kg/m². Comparison of the data suggests a drastic change in BMI of patients from the studies, demonstrating an increase in the rate of obese patients, as it has been observed in the general population (35) . Obesity is also a risk factor for developing cardiovascular diseases. Studies indicate an increased risk of developing cardiovascular disease in IBD patients as compared to non-IBD patients (12, 28) , what is probably associated with chronic inflammation. A Danish cohort study comparing individuals with and without IBD found a significantly higher risk of ischemic heart disease in the first year after diagnosis of IBD in patients. Furthermore, higher risk was observed among women than among men (P=0.03). A meta-analysis of nine studies observed an increase of 18% in the risk of stroke and ischemic heart disease in patients with IBD. The increased risk of stroke and ischemic heart disease was more prominent in females when compared to males, probably because of the inherent differences and non-modifiable risk factors (33) . Recently, obesity itself has been studied as a potential risk factor for the development of CD (7) . In a case-control research that evaluated patients with CD, UC and healthy controls, the authors found a significant association between the diagnosis of CD and obesity, even after adjusting for other known risk factors for the development of CD, such as age, smoking history, family history of the disease and history of appendectomy (36) . Nutritional assessment consists of evaluating the nutritional status and body composition. Body composition assessment done 
DISCUSSION
Nutritional assessment is an important point for success in the management of patients with IBD because it can help identifying shortcomings or even nutritional excesses (24) . The first studies on nutritional assessment in IBD identified malnutrition as the main characteristic in these individuals (21) . Malnutrition may be the result of increased losses or malabsorption due to the extent of the bowel portion affected by the disease, surgical resections, fistula or other factors that determine the functional or anatomical reduction of intestinal absorptive surface and/or acceleration of intestinal transit (8, 26) . through anthropometric measurements and bioelectrical impedance analysis (BIA) are valuable tools to identify nutritional status due to its low cost and easy applicability (1, 4, 27) .It is worth noting that the gold standard method for assessing body composition is the Dual-Energy X-Ray Absorptiometry (DEXA), which allows direct and non-invasive measurement of bone mass, fat-free mass and fat mass. However, DEXA requires skilled personnel, has low affordability, high radiation exposure and it is considered a costly examination. In the present study, we used the BIA to assess body composition. Studies show good correlation between the parameters of body composition assessed by BIA and by DEXA (37) . The BIA is an inexpensive examination, noninvasive, easy to apply and does not use ionizing radiation. Furthermore, it provides the calculation of the phase angle, which is the parameter used with prognostic purposes in some chronic diseases.
We must emphasize the study participants should not be considered representative of the total population with IBD, once they come from a tertiary hospital with peculiar characteristics. Other limiting factors should be mentioned, as the sample size and the kind of design adopted (cross-sectional). Longitudinal studies with more patients are needed so that the real significance of the results is confirmed. Despite this need, nutritional guidance programs can already be adopted and encouraged with the aim of preventing or correcting nutritional deficits for the population under study.
CONCLUSION
In relation to nutritional status and body composition, it was found that patients with IBD showed high prevalence of overweight and obesity. The majority of the patients were in clinical remission. As for comparing the nutritional status among patients with CD and UC, it was found that patients with CD had anthropometric and body composition parameters more impaired than UC patients.
In spite of the limitations, the results of this study increase the knowledge about the importance of assessing the nutritional status of patients with Crohn's disease or ulcerative colitis and underscore the importance of the multidisciplinary team performance in the treatment centers.
